Two hypotheses of how miRNAs can influence ZIKV/human-host interaction were raised to support our database. First, viruses can transcribe miRNAs that enable them to benefit from cellular and viral gene expression (e
In early 2015, a new outbreak was recognized in northeast Brazil
, where concerns over its possible links with infant microcephaly have been discussed 5, 6 . Providing a definitive link between ZIKV infection and birth defects is still a big challenge 7 .
MicroRNAs (miRNAs), are small noncoding RNAs that regulating post-transcriptional gene expression by translational repression, and play important roles in viral pathogenesis 8 and brain development 9 . It is estimated that more than 60% of human protein-coding genes contain at least one conserved miRNA-binding site 10 http://www.mirbase.org), and mapped these against the available ZIKV genomes using miRanda 18 with default parameters, to keep only those miRNAs with a minimum complementarity to ZIKV genomes [at least with complementarity to the miRNA seed region (6-10 nt) of the miRNA]. The ZIKV-CDB can be accessed through a web interface at http://zikadb.cpqrr.fiocruz.br.
The ZIKV-CDB has enabled us to predict miRNAs from ZIKV that have highconfidence targets in the human genome (Table 1) , as well as cellular (human) miRNAs able to interact with ZIKV genomes (Table 2 ). This knowledge base should help to delineate targets that have the potential to affect the expression of genes associated with microcephaly and other neurodevelopmental syndromes. Some of these targets include, the peroxisomal biogenesis factor 26 gene (PEX26), the fibroblast growth factor 2 (FGF2), the SET binding factor 1 (SBF1), the hook microtubule-tethering protein 3 (Hook3) and the pleckstrin homology and RhoGEF domain containing G4 (PLEKHG4) ( Table 1 ). PLEKHG4
polymorphisms have been related to spinocerebellar ataxia 19 , a progressive-degenerative genetic disease. Also, Hook3 has been reported to interact with Pericentriolar Material 1 (PCM1) during brain development, and an imbalance in the Hook3-PCM1 interaction can cause premature depletion of the neural progenitor pool in the developing neocortex 20 .
Finally, defects in the PEX26 gene can lead to a failure of protein import into the peroxisomal membrane or matrix, being the cause of several neuronal disorders, including
Zellweger syndrome (ZWS), and neonatal adrenoleukodystrophy (NALD) 21, 22 .
Interestingly, several human miRNAs known to exert an influence on the expression of genes with a functional role in neuronal development, were found to have sequence complementarity to regions in the ZIKV genomes ( Table 2 ). The human hsa-miR-34a miRNA has, as one of its targets, the Cyclin-Dependent Kinase 6 (CDK6) gene, which is technically able to interact with the ZIKV genome. CDK6 is associated with the centrosome during mitosis, controlling the cell cycle division phases in neuron production 23 . Mutation in CDK6
can lead to a deficient centrosomes division, which in turns can cause autosomal recessive primary microcephaly (MCHP) 23 . There are seven well-know genes encoding centrosomal proteins that are involved in the autosomal recessive primary microcephaly (MCPH) 24 ,
including the CDK5 Regulatory Subunit Associated Protein 2 (Cdk5rap2 or MCHP3) gene.
We found a possible binding-site to the hsa-mir-324-3p, a cellular miRNA targeting To further support this, phylogenetic analysis was performed for all complete ZIKV genomes (Figure 1 ), which identified a cluster of strains isolated in Americas and Oceania ("recent" strains), and another with the African strains ("ancient" strains). A third group, including other two Flavivirus' close related to ZIKV, was added as out-group. These difference were also supported by phylogenetic analysis of only the predicted miRNAs encoded by each ZIKV strain. Nine predicted miRNA types were identified with types 1-4 restricted to recent strains and 5-8 restricted to ancient strains. Type 9 was only found in strains from Central Africa Republic (Figure 2 ). The predicted miRNAs could target 14,745 human genes; 9,106 were specific to the 'ancient' strains, 2,840 specific to the 'recent' strains, and 2,789 were shared.
Recently, ZIKV was isolated from the brain tissue of a fetus diagnosed with microcephaly 25 . However, the mechanism by which ZIKV alters neurophysiological 
